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Abstract

Fluorescence navigation technology, through real-time and highly specific near-infrared fluorescence

imaging, provides a brand-new solution for precise tumor resection and comprehensive treatment in

tumor surgery. This article systematically reviews the application progress of fluorescence naviga-

tionin solid tumors such as liver cancer: preoperative tumor localization and staging are achieved

using probes like ICG, and surgical planning is facilitated by 3D fluorescence fusion images; during

the operation, the boundaries of tumors and important blood vessels/nerves are visualized, signif-

icantly reducing the risks of bleeding, bile leakage, and nerve damage; postoperatively, residual tumor
detection and target area marking are conducted to optimize radiotherapy and chemotherapy regimens.
Deep learning algorithms assisted by artificial intelligence have further improved the accuracy of
image segmentation and the standardization of operations. Although imaging depth, probe metab-

olism, and equipment costs remain challenges, multidisciplinary collaboration and industrial synergy
are driving technological iterations. In the future, fluorescence navigation will play a core role in more

tumor types and cross-disciplinary surgical fields, bringing higher survival rates and better quality of
life to patients.
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6.1. iB=nL

O FHBRLE MRS BHAIT L T RE RS, BORMIES) TRHESNRI PRI . B, %
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TF Rt S iR AL, AT SEBLRSHE DIBR[18]0 iRk, 9 SRUBAR K SN 8 fE 10 AMRHER £ 52 44 1 B
IS5, REBSTE T ARILAE P S B T ARTT R, D P ARMK 3] XA SEI R AR R T TN
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BRI 75 FEAMBHE AR AR AR N GURT BRI T 45 22 2 FHAT A 1) 538 G A R LA ORTF AR B IRR)EAT 18]
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45 RFT (A2 mWesr-cm™2). K RFT B 3 3D-2O G G A8 &, A e . R EE £ 5
WKL, 57 RFI 5 Ki-67. fUMLE % B (MVD)ZRPERT, R2>08 NE L. HRALREIRE, JIA
REEAMER T d: RFIL correct = RFI raw x eMuwd), FH u N ERE, d BARFEF LR R RPHs
SOOET MR BTk YT IHA R IR SL i & BBk A . JHBR NS ik sy 2. KA 780
nm R + 830 nm = 5 R, WEIFAELLER 450~550 nm B IER AR REIR OGR4 30 min,
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EEPN, RSBV FERE T BELE. B, FFRENIFR T 28 %R, H
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